Mobile ad-hoc network is an infrastructure less network as it doesn't follow any particular network topology. In MANET congestion is a major problem in small size networks congestion's effect is low as compared to the large size networks. Congestion degrades the performance of overall network drastically. Many algorithms have been proposed to handle the congestion famous one are the active que management algorithms (AQMs). But still there is no universally accepted solution for it. In this paper a congestion control solution is devised using fuzzy logic controller. In this node density and load are taken as input and packet drop probability as output, which is effective to control congestion in large networks.
I. INTRODUCTION
Wireless ad hoc networks are multi hop networks. mobile adhoc networks consists of nodes which are free to move in either direction. These nodes are free to move arbitrarily [1] . Wireless ad-networks can easily established with or without the existing infrastructure. Figure 1 shows the example of wireless ad-hoc network, in which gateways are used to connect the wired and wireless parts in the network. This network is known as wireless ad hoc access networks.
Congestion is a situation in a network in which a part of the network gets excess load (packets) than its rated capacity. Congestion can degrade the performance of overall network considerably as it chokes the packets which in turn reduces the throughput, increase the average delay etc. and it also consumes the available bandwidth of the network. In short congestion can consume the resources of a network. Congestion control refers to limiting the congestion to a considerable amount which ensures that the system runs in an optimal level which increases the overall throughput of a network, reduces the delay. The main aim of congestion 
II. LITRATURE SURVEY
Many research and work have been done on congestion. In ADP (adaptive packet drop probability) [2] approach author proposed a fuzzy logic system which predicts the output which is packet drop probability and the input is load (packets/s). In ADP with variations in the pause time value [3] , pause time is varied in qual net simulator input and output values in fuzzy logic controller remains same as that of ADP. In ASRS(adaptive send rate strategies) [4] author uses load as input and send rate as output in fuzzy logic. In all these described works optimized values are throughput, jitter, end to end delay and packet delivery ratio. In [5] author devised a fuzzy AQM scheme in which congestion metric used was current queue size and node neighbour density and the optimized variable is drop probability. In AFRED [6] congestion metric variable is drop probability. FPDC [7, 8, 9] uses the same concept as above two only difference is that, in FPDC the congestion metric used was current queue size and change in current queue size.
III. FUZZY LOGIC CONTROLLER
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Vol.5, No.5, October (2015) The concept of fuzzy logic controller is totally based on the human experience and human decision making behaviour [10] . In FLC some set of linguistics rules are used to describe the input and output behaviour of a system. A FLC primarily comprises of four basic parts they are fuzzifier, defuzzifier, an inference engine and a rule base. Many of the fuzzy logic control application consists of crisp values thus fuzzification process is used to these crisp data into a linguistic set of values which are further used in the inference engine. Singleton fuzzifier may be used for fuzzification method to map the crisp input into a singleton fuzzy set of values. The rule base section of the FLC comprises of fuzzy control rules which defines the dynamic behaviour of a system. The inference engine extracts the conclusion from the fuzzy control rules. Figure 2 shows the fuzzy logic controller. The output of the inference engine is sent to the defuzzification unit. Defuzzification is a mapping of fuzzy control actions onto a space of crisp control actions.
III. FUZZY LOGIC SCENERIO AND MEMBERSHIP FUNCTIONS FOR FUZZY VARIABLES
The fuzzy logic system used in this paper is shown below. In the above figure ND specifies the node density and PDP is packet drop probability.
The membership functions (for input and output) used in this system are shown in the figures given below. 
IV. RULES FOR FUZZY VARIABLES
To calculate the drop probability following relation is used
Where N is the load factor or simply load, C is the transmission capacity (in packets/s) and
Tpisthepropagationdelay(inseconds)
It is evident from the above relation that drop probability directly depend on load. Therefore following rules are made.
R1: if load is low then drop probability is ought to be low.
R2: if load is medium then drop probability is ought to be high.
R3: if load is high then drop probability is ought to be high.
As the number of nodes gets increases the hello messages to be sent increases to the neighbouring nodes, besides bulk amount of data transfer. Hence the node queue gets full soon which leads to the congestion. Therefore from this three more rules are given as:
R4: if node density is low then drop probability is ought to be low.
R5: if node density is medium then drop probability is ought to be high.
R6: if node density is high then drop probability is ought to be high.
To fulfil the fuzzy set theory all these rules are combined and tabulated as shown below. 
V.SIMULATION PARAMETERES
Simulation of the proposed fuzzy system was done in qual-net [11] network simulator in which following parameters are taken: 
VI. SIMULATION RESULTS
In the results following metrics are considered 1. Jitter-jitter is defined as the difference between the ideal time on which the packet should receive and the actual time on which it is received.
2. End to end delay-It is defined as the total time taken by a packet from sender to receiver.
3. Throughput-Throughput is the rate of successful message deliver over a communication channel.
4. Packet delivery ratio-It is defined as the ratio of total number of bytes received to the total number of bytes sent. 
VII. CONCLUSION
In this paper, a novel technique based on fuzzy logic has been suggested in which node density is varied.
As shown in the results there is no significant change in the values of metrics as the node density increases.
Hence as the node density increases the throughput and average packet delivery ratio remains almost unchanged, therefore congestion is reduced .This technique may be implemented in wireless ad-hoc network in order to provide effective congestion control in case of increasing node density.
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